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(57) Abstract: Disclosed is a curing composition which enables to obtain a rubber-like cured product which has attained an im- 
proved weather-resistant adhesiveness to a photocatalyst coated transparent base while maintaining adhesiveness to general -purpose 
bases, and exhibits low modulus, high elongation and such high weather resistance that no crack or discoloration occurs in the surface 
even after long out-of-doors use. The curing rate of this curing composition does not become lower even after storage. The curing 
composition has at least one crosslinkable silyl group and contains a vinyl polymer (I) whose main chain is formed through living 
radical polymerization and an oxygen-curing compound (II). 
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1 5 6 0 2 3^1) o b/5>U 3fc«jK=i— b^W^-^S*®^- J> 



15 ^v^Tfe^cgfc:^ 9 ^^^^fe^^^^v^i^iiff^tt^r^i-^A^^b^^r^xL 

_hi£<E>3MKte:«3K littWLfc^ *^BJi3:iiJlLt 0 #3898^ 
%WI4^y /I^3r4>&< ^U^y tf^-^^^^yvM^fe^J; 9^ 

5t£;frfctf-/i^filH£ (I) . ^t^St^bt^jf (II) Sr^-TSSKW 
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uv^iMtit L-cra:, RrfflM (i i i) ' as % ^y^-^ixT/^dri/^^m 
^^^mmmmtvxn, \f~As-&n&w (i) ©±««s % (^) r^y 
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^ bv^Mtli bTJi, tf-/i^SiH£ (I) ©M4^y;H^^ TIE 
-*«!5£ (l) 

- [S i (R 1 °) 2 _ b (Y) b O] !-S i (R 1 1 ) 3 -a (Y) a (1) 

10 It6~2 0©ry-;ki, ^iS7~2 0©7 7/V^;H, 3U£ (R' ) 3 S 
iO- (5£tf\ R' tt^*Sfcl ~2 0 (D l«C>^7j<St*%^U 3 iHCDR ' {3 

<§r^U R 10 X«R 11 ^^^tL2^m-b#^-T5 ^fhhnm—X^^X 
^fto-CV^t>£V\ Ytt7K^*X«*B7K^^i?'t4S^^U, Y&2m&> 

2 X« 3 ^r^-To b 0 s 1 JLit 2 ^r^i- 0 ltt0~19 (D»^r^-r o fete. 
a + 1 b ^ 1 ~ ^ ^tiM-r^o ) 

xmznzz. b&wmb^&mk'\&m.m,m\z-m-rz>o 
^u^nif itttt, tf^/^m-^f* (i) (o^ttv-y /i-M^ 
20 5tc^ m & 5 ^ £ mm b-rz> mtms.fcm m ni-r.s 0 

tfV 3r3c^T/is3cUi/m&{* (IV) fcT—^fi-a-ft: (I) 1 0 0M*fP5- 
Suo.i-ioo oiiSMtSi ^Sr#m^i-^^ttm^(-B|-f-6 0 

25 /n»©7^^/n^ia yn<btitc.m&fc(v) t^/^a^f* ( i ) 
i o oit^[^bt3~3 o ommn^-r^^b^mmb-r^m^m&f^m 
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ft: (I) lOOll^LTO. I~20li^ft5ii^fit5, 

10 

■ . ^tei&Ji&Sftfctf^/WRfi^fl: (I) \ ti^ftttft^fe (II) Sr-g-^T 
20 <^§H> 

fVA'Wt. t? v /I'Wt*'?/^ (^^) r^y^m^/K (^) r 

25 n-^/K (^^) 7^y;v^y^;K (p« T? V A^Wt t -^^/K 
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; vm; y /h^wk (y r ^ y ;vm Kf*^, (y 

/K y /VSfe- 2 h=3r->^^/K T ? V /Hfe- 3 - ^ h 

.5 -2-tFn^^7ntVK T^y/^T7!J;K (^^) T^P/i^ 

gfc^P 7^ y ^Bfe2-T^ /rc^/K y - (^^o^f;^ 

— h y ~7;v*u y =f-;v=c^-;v^ (^?) V tv^fe 2 — -y ;v*vi^^ ?v^~^- 

/K (^^) y /V^2 — (^^) 7^!);l'i/^7^ 

^-d^^K 7*^ U/^ife^— 7 & **5->V* ^/K T^y 

/^2 — a*— ITVl^n^^^/I^^vK (^^) 7* ^ y /^2 — -?tVitrxi*f 
15 *>vvrc^vK (y^) y /^2 -^-7;vtn^^t7 f ^3:f;v§© (;* 
^) TV y A- 5^ 7 ; x^lx^ If—y^h/l^^ « - ^ ^/i^^^ i/^ N ^ 

;V^^<T;V%tX$t'T/V$cAs^^ ; T/V ; W % K N ^ ^/W W 5: H\ :e^vW 

25 5; n^www ^ k^©-^ w =• k^/-^— y * = b y >k- 

y n= hy^f©7^ y n~ f y/W&^e/-^ — ; 7^ y;V7^ K. V 
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m ; mt,^-^, y mtT y /k r y /wa- ^m^m^fhti 
^m^^-^^ /^—^h^^rn-^ vmi-£n%'pt£< t h ioo^/v- & 

^ y ;wt^^r;v ; e/-7-i?fe 9 . #^0^ b < IJT^ y /i^^^^/we-/ 
©Ut UV^/ ^r — ^©^/ ^r— H Kitten j/^^l^^^Ttf 

15 fc>&^ *r<E>68fc\ itbfeo^ 1 ^ bv^y-^— ^$m*ifc-e4 om*%^_b^-^tt 
^ y frm&xxfi/ibzwz* ^y y^m^^-To 

20 *3SM©lf=/V3RS^#: (I) ©^*^* % 1~&:b^ ^;I//^^x-^3 
^ n-^ ^-caifeUfcSiW^* (Mw) £tW^^4 (Mn) 

£tf>Jfc (Mw/Mn) f3 N 4#fclRj££ih,fcV^ N 0*U<ttl. 8 7fciR*T?fc 0 . 

©GPC«3efc*5V>-Ctt N &W}ffi bVX? w m\<\ MfefetfV 

/Wn°— ^rc— J^n-^ b^77^«- 500~1, 000, 
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0 0 0©iffl^L<, 5, 0 0 0-5 0, 0 0 0^§fe«f$LV\ 

r— jR&ft^s^i'fi^ifcj tt«ffi*^«fe-c«>5^. £©#$fe*ew:4&5£©'irtB 
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(Mw/Mn^l. l — i. 5M) £ ^e/^ — 

^m^A-r^- stub, -tm^(D^m^^'r^^^^M'kPf(D 

^T^^ (J. Am. Chem. Soc. ) N 19 9 4^ 1 1 7 9 4 3 

(Macromolecules) N 1 9 9 4^, 2 7t, 722 8liC^- 

^^imm^m^nt ^m^mm^mmt-r^m^wj^^^^m^ (a 

torn Transfer Radical Polymerization.: 
20 ATRP) &if/^fe&f b;fr5o 

Matyj aszewskifc. — • • 7^ V # ^ • ^^/J^y^ 
y — (J. Am. Chem. Soc.) 1 9 9 5^ 117i, 5 6 1 4 
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10 

V=BU^r=L— ;VX (Macromolecules) 1 9 9 5^ 2 8t, 

7 9 0 11, -f-sf^i/x (Science) 199 6 ^ s 2 7 2^ N 8 6 6 H N 
WO 96/30421 Jlrtem, WO 97/18247 ^kfg, WO 9 8/014 

8 0^J:m, WO 9 8/4 0 4 1 5 fc3VM*Sawamotofe, ~^ ? 
.5 d^E- l^dp-st— /V-X (Macromolecules) 1 9 9 5^, 28 17 

2 11, 9-208616 ti¥8-4 1 1 1 7 

if fetb£o 

15 #1^4 - 1 3 2 7 0 6^Jkm^^thX^^ £ 5 n ? Wbl*Hfc;*Clff 3ri£ 

m&mmt \,xm^x^n ^^^(Dn^w-^n^mt , mm^Q 1-271 

3 0 6 ■W&M^ #fF 2 5 9 4 4 0 2 54-47782 

$tL&V^. 2, 2, 6, 6 -ft~ 1 - H°-<V *J ~/Vyf*ci/ =7 /V-^ 2 , 2, 
25 5, 5-t^-l-tVyv?-;^^7^/^ ftt Kn^^T^^fc 

Ik^mt Ltti, l^fi£;h,&V^ 2, 2, 6, 6 Y=7^^-JV- 1 - 
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yS?-;^V7^/l' (TEMPO) N 2, 2, 6, 6 ~T h 9 =tl^7V- 1 - 
v?-7V^-dri/^^^7 7K 2, 2, 6, 6 —*r Y "7 * f-nv— 4 — ^Tdp-y— 1 
•-tvy^-/^^7^/K 2, 2, 5, 5 -f 1 ^/V— 1 JJ *? 

1, 1, 3, 3-7^h^^^/V-2 — f y^yK!J=;Vt 

^ fc^7 P — ;\<(Dftt>V) iC N 7?/Vt?V ^iX/V (galvinoxyl) 

7U-7^/vf©^£7 y -7^;v«rffl^rfcifcftv\ 

ftV^J&S, 9^77/1^-^5/ ^^l^/WcSfrU vifJj/i/MMtMO . l-io^e 

15 Lttt, Rg^te^&V^ -O-yV/W^— ^-^r-> K N 9 r> ar-f/w^— ^-deiy K 
^CO^Tv'/Wn 0 — ^-dr->- Kit. */W*— ^-dr-> F\ S?- t -:/?vW?— ^ 

tf^ (4- t —-f^-JV*/*? xi^3r*y)\>) ^-dr->^7J — f^tfV?— 
->-7J— — Mg, t -r/^/W?— ^-^v-^-y brr:— K t - T'W- ^"=¥iX 

Kfl*&*LV\, ^t^rv' K©ft^!) tT/t^^f 77Yn^ MJ/W 

Macromolecules 1995, 28, 2 9 9 3tS^§tLtV^5 

25 £5 *7;^df^T^M»^FMi LtffiV^Tt>t^^V\ 
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±m<D=- hn^iy z<D?*?%j\'ffi&ffl&m^zM&^m^btiz* 

15 ^/i^^^M^^J^^m^Mt bTfflV^fett^o 

C 6 H 5 -CH 2 X, C 6 H 5 -C (H) (X) CH 3 s C 6 H 5 -C (X) (C 
H 3 ) 2 

20 R x -C (H) (X) -C0 2 R 2 s R x -C (CH 3 ) (X)'-C0 2 R\ R 1 - 
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C (H) (X) -C (O) R\ R x -C (CH 3 ) (X) -C (O) R\ 

R 1 -C 6 H 4 - S 0 2 X 
5 (_L1B©£-s£fc::i8V , »T. R 1 fiTk^lK^* fcU^mWt 1 ~ 2 O ©7;^/H, T 

15 (2) m^-f^)|3ftSr^r-t-St>©«s^*tb5, 

R 4 R 5 C (X) -R 6 -R 7 -C (R 3 ) = CH 2 (2) 
(s^tf. R 3 te7k^ ^fcte^/i'S, R\ R 5 te*l?t, 1 ~ 2 

SfcjSifeLfc&tf), R 6 J^ -C (O) O- (^^x/l^S).. -C (O) - (^r 
20 hS) . Sfctto-, m-, p-^^W^g, R 7 teH^I^ **:tt^*Sk 
1~20©2 l©tlSt 1 Ji©m— ^/^^Sr-g-Az-CV^T t> &V\ X 

— jftsS (2) t^^^S, 7;^^^;Hlrft5fi^n^>ft§©Mf i 
XCH 2 C (O) O (CH 2 ) n CH = CH 2 . H 3 CC (H) (X) C (O) O (C 
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H 2 ) n CH=CH 2N (H 3 C) 2 C (X) C (O) O (CH 2 ) n CH=CH 2 . 
CH 3 CH 2 C (H) (X) C (O) O (CH 2 ) n CH=CH 2 , 




C0 2 (CH 2 ) n CH=CH 2 



X 



XCH 2 C (O) O (CH 2 ) n O (CH 2 ) m CH=CH 2N H 3 CC (H) (X) 
C (O) O (CH 2 ) n O (CH 2 ) m CH=CH 2% (H 3 C) 2 C (X) C (O) 
O (CH 2 ) n O (CH 2 ) m CH=CH 2 . CH 3 CH 2 C (H) (X) C (O) O 
(CH 2 ) n O (CH 2 ) m CH=CH 2 . 




C0 2 (CH 2 ) n O— (CH 2 ) m CH=CH 2 



X 



mJ3 1—2 0 (OmWO 

o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) n -CH = CH 2 , o, m, p-CH 3 
15 C (H) (X) -C 6 H 4 - (CH 2 ) n -CH=CH 2 , o, m, p-CH 3 CH 2 

C (H) (X) -C 6 H 4 - (CH 2 ) n -CH=CH 2 . 
(_hfB<7)#:rU£:&V^T. Xtt4fc*^ Hit. IZfcfeBVm, n 0 ~ 2 0 coSifc) 

o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) n -0- (CH 2 ) m -CH=CH 2 , 

o, m, p-CH 3 C (H) (X) -C 6 H 4 - (CH 2 ) n -0- (CH 2 ) m -C 
20 H=CH 2N o, m, p-CH 3 CH 2 C (H) (X) -C 6 H 4 - (CH 2 ) n -0 

— (CH 2 ) m CH=CH 2 N 



5 



10 
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(_h|B(D#^^*5V>T N Xfi&m* JUS. t-frfeBtrm, n U 0 ~ 2 0 (DWIk, 
raU 1 ~ 2 0 (D^WO 

o, m, p -XCH 2 -C 6 H 4 -0- (CH 2 ) n -CH = CH 2 . o, m, p- 
CH 3 C (H) (X) -C 6 H 4 -0- (CH 2 ) n -CH = CH 2 , o, m, p- 
.5 CH 3 CH 2 C (H) (X) -C 6 H 4 -0- (CH 2 ) „-CH=CH 2 , 

(JilBcD^^^-C. XfMii, USt, l^fctea ^St. nttO~2 0©It) 
o, m, p -XCH 2 -C 6 H 4 -0- (CH 2 ) n -0- (CH 2 ) m -CH = CH 
2 , o, m, p-CH 3 C (H) (X) -C 6 H 4 -0- (CH 2 ) n -0- (CH 2 ) 
m -CH=CH 2N o, m, p-CH 3 CH 2 C (H) (X) -C 6 H 4 -0- (C 
10 H 2 ) n -0- (CH 2 ) m -CH=CH 2 , 

mf3 1 ~ 2 0 ©It) 

T^^~/ism&mir%^m^vsf^4kmb km— m& (3) x«^tsti 

15 H 2 C = C (R 3 ) -R 7 -C (R 4 ) (X) -R 8 -R 5 (3) 

R\ R\ R\ R\ X»_h|B^|^IC. R 8 te. tttgS*^ -C (O) 
O- , -C (O) - (^M) „ o-, m-, p-7m 

R 7 «E^-^. Tkfctefiimmi ~ 2 0 © 2ffi©^S (lj@a_b©^-^^ 

LTC (o) o^^^^i/>'^^^-i-5^^f4i^-f 1 b^/ce< . a^^-rrfe 

25 #>Kl, R 8 iLTiiC (O) O^, C (O) 7 bV\ 

(3) ©^fe^r^^^^i-^^fe^, 
CH 2 = CHCH 2 X S CH 2 = C (CH 3 ) CH 2 X. CH 2 = CHC (H) (X) 
CH 3 , CH 2 = C (CH 3 ) C (H) (X) CH 3 , CH 2 = CHC (X) (CH 
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3 ) 2 . CH 2 =CHC (H) (X) C 2 H 5 . CH 2 = CHC (H) (X) CH (C 
H 3 ) 2 , CH 2 =CHC (H) (X) C 6 H 5N CH Z = CHC (H) (X) CH 2 
C 6 H 5 , CH 2 =CHCH 2 C (H) (X) -C0 2 R\ CH 2 = CH (CH 2 ) 2 
C (H) (X) -CO z R\ CH 2 = CH (CH 2 ) 3 C (H) (X) -C0 2 R 9 , 
.5 CH 2 = CH (CH 2 ) 8 C (H) (X) -C0 2 R\ CH 2 = CHCH 2 C (H) 
(X) -C 6 H 6 , CH 2 -CH (CH 2 ) 2 C (H) (X) -C 6 H 5 , CH 2 =C 
H (CH 2 ) 3 C (H) (X) -C 6 H 5 , 

10 m&mfzz. k&-?%z> 0 

o— , m-, p— CH 2 = CH— (CH 2 ) n — C 6 H 4 — S0 2 X, o — , m — , 
p-CH 2 =CH- (CH 2 ) n -0-C 6 H 4 -S0 2 X, 

15 ^f-e&So 

(4) te^-rmm&m-rzho&M^ztiZo 

R 4 R 5 C (X) -R 6 -R 7 -C (H) (R 3 ) CH 2 - [S i (R 10 ) b (Y) 2 
_ b O] !-S i (R 1 1 ) 3 -a (Y) . (4) 
20 (^f. R\ R\ R\ R\ R\ Xfe±mt-mV, R 10 . R 1 1 KJ\ Vvffrfc 
^Itl~2 0©7;v=3r/H, 7!)-;H, T7/i/^/^S. 3; fete: (R' ) 3 S 
iO- (R' tt^it 1-20 O lft©^MiS^feoT, 3WKDR' tel*) — 

5^^b(^-t^o-ri)J;<, a l , 2, 

a + 1 b ^ lX*hZ>z.b%m&TZh<DbirZ>) 
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— (4) (Dib&to&McitffyfoM&'rZtehtt.- 
XCH 2 C (O) O (CH 2 ) n S i (OCH 3 ) s> CH 3 C (H) (X) C (O) 

0 (CH 2 ) n Si (OCH3) 3 ^ (CH 8 ) 2 C (X) C (O) O (CH 2 ) n S 

1 (OCH3) 31 XCH 2 C (O) O (CH 2 ) n S i (CH 3 ) (OCH 3 ) 2 . 
5 CH 3 C (H) (X) C (O) O (CH 2 ) n S i (CH 3 ) (OCH 3 ) 2 . (C 

H 3 ) 2 C (X) C (O) O (CH 2 ) n S i (CH 3 ) (OCH 3 ) 2 , 

(JhfS^^^3:joV^T. X(«, Mm, 3^§S. ntt0~2 0©||, ) 
XCH 2 C (O) O (CH 2 ) n O (CH 2 ) m S i (OCH 3 ) 3 , H 3 CC (H) 
(X) C (O) O (CH 2 ) n O (CH 2 ) m S i (OCH3) 3S (H 3 C) 2 C (X) 

10 C (O) O (CH 2 ) n O (CH 2 ) m S i (OCH3) 3 . CH 3 CH 2 C (H) (X) 
C (O) O (CH 2 ) n O (CH 2 ) m S i (OCH3) 3 . XCH 2 C (O) O (C 
H 2 ) n O (CH 2 ) m S i (CH 3 ) (OCH3) 2 . H 3 C C (H) (X) C (O) 
O (CH 2 ) n O (CH 2 ) m - S i (CH 3 ) (OCH3) 2 . (H 3 C) 2 C (X) 
C (O) O (CH 2 ) n O (CH 2 ) m -S i (CH 3 ) (OCH 3 ) z , CH 3 CH 2 

15 C (H) (X) C (O) O (CH 2 ) n O (CH 2 ) m — S i (CH 3 ) (OCH 3 ) 

2 ^ 

(J^fBO^&C&V^-C, Xfe&m, Mm, ^ t >^^ nft0~2 0©ll, mf^l 
~ 2 0 (D^W) 

o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) 2 Si (OCH 3 ) 3 . o, m, p-C 
20 H 3 C (H) (X) — C 6 H 4 — (CH 2 ) 2 Si (OCH 3 ) 3 , o, m, p-CH 
3 CH 2 C (H) (X) -C 6 H 4 - (CH 2 ) 2 S i (OCH 3 ) 3 , o, m, p- 
XCH 2 -C 6 H 4 - (CH 2 ) 3 S i (OCH3) 3N o, m, p-CH 3 C (H) 
(X) -C 6 H 4 - (CH 2 ) 3 S i (OCH3) 3 , o, m, p-CH 3 CH 2 C (H) 
(X) -C 6 H 4 - (CH 2 ) 3 Si (OCH3) 3, o, m, p-XCH 2 -C 6 H 4 
25 - (CH 2 ) 2 -0- (CH 2 ) 3 S i (OCH3) 3 , o, m, p-CH 3 C (H) 
(X) -C 6 H 4 - (CH 2 ) 2 -0- (CH 2 ) 3 S i (OCH3) 3 , o, m, p 
-CH 3 CH 2 C (H) (X) -C 6 H 4 - (CH 2 ) 2 -0- (CH 2 ) 3 Si (O 
CH 3 ) 3 . o, m, p -XCH 2 -C 6 H 4 -0- (CH 2 ) 3 Si (OCH 3 ) 3 . 
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o, m, p — C H 3 C (H) (X) -C 6 H 4 -0- (CH 2 ) 3 S i (OCH 3 ) 3 . 
o, m, p-CH 3 CH 2 C (H) (X) -C 6 H 4 -0- (CH 2 ) 3 ~Si (O 
CH 3 ) 3 . o, m, p -XCH 2 -C 6 H 4 -0- (CH 2 ) a -0- (CH 2 ) 3 
-Si (OCH 3 ) 3 , o, m, p-CH 3 C (H) (X) -C 6 H 4 -0- (CH 
5 2 ) 2 -0- (CH 2 ) 3 S 1 (OCH 3 ) a \ o, m, p-CH 3 CH 2 C (H) (X) 
-C 6 H 4 -0- (CH 2 ) 2 -0- (CH 2 ) 3 S i (OCH 3 ) 3 . 

(±Ibod#^:^*5vm:. xjM*. Hit. ^t^itB^m) 
io ^&ztb&mi&ttTZ , b<o&m&£tiz>o 

(R 1 1 ) 3 -a (Y) a Si- [OSi (R 1 °) b (Y) 2 _J ,-CH 2 -C (H) 
(R 3 ) -R 7 -C (R 4 ) (X) -R 8 -R 5 (5) 

(sfctK R 3 N R\ R\ R\ R\ R 10 . R*\ a, b. K X. Yf*_h|B^ 

15 ^<D£?t£4k&m&M?fcfolzM^-tZ>?J:hl'£, 

(CH s O) 3 SiCH 2 CH 2 C (H) (X) C 6 H 5 , (CH 3 0) 2 (CH 3 ) S 

1 CH 2 CH 2 C (H) (X) C 6 H 5 , (CH 3 0) 3 S i . (CH 2 ) 2 C (H) (X) 
-CO z R 9 N (CH a O) 2 (CH 3 ) S i (CH 2 ) 2 C (H) (X) -C0 2 R\ 

(CH 3 0) 3 S i (CH 2 ) 3 C (H) (X) -C0 2 R 9 N (CH3O) 2 (CH 3 ) 
20 S i (CH 2 ) 3 C (H) (X) -C0 2 R\ (CH 3 0) 3 S i (CH 2 ) 4 C (H) 
(X) -C0 2 R 9 s (CH3O) 2 (CH 3 ) S i (CH 2 ) 4 C (H) (X) -C 
0 2 R\ (CH3O) 3 Si (CH 2 ) 9 C (H) (X) -C0 2 R\ (CH 3 0) 

2 (CH 3 ) Si (CH 2 ) 9 C (H) (X) -C0 2 R 9 , (CH 3 0) 3 Si (C 
H 2 ) 3 C (H) (X) -C 6 H 5 , (CH s O) 2 (CH 3 ) S i (CH 2 ) 3 C (H) 

25 (X) -C 6 H 5 , (CH3O) 3 Si (CH 2 ) 4 C (H) (X) -C 6 H 5 , (C 
H 3 0) 2 (CH 3 ) S i (CH 2 ) 4 C (H) (X) -C 6 H 5 . 
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HO- (CH 2 ) m -OC (O) C (H) (R 1 ) (X) 
.5 (_t!B<^:£U-:JoV^ Xte*&5ff. H*. ^fc{^3^^. R 1 ^KitHC^ l£ fete 
~ 2 0 ©T/l'dr/H, T U — /VX. T^/l/^/l-S. mte 1 — 20 

H 2 N— (CH 2 ) m -OC (O) C (H) (R 1 ) (X) 
10 (_hfB(^^-^^*5V^T. Xf«f?f. tLfcfeaVm, RMiTk^J^^-^fc 

~ 2 0 <^T/l/^r7^. 7 D -;^S, 77;v^;H^ m(il~2 ocol 

m 



15 
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o,m,p-X— CH 2 — C 6 H 4 -CH 2 — X 

CHq CHq CHq CHq 

I I 3 | 3 ! 3 

o,m,p-x— CH-C 6 H 4 -CH— X o,m,p- X— C— C 6 H 4 — C X 

CH3 CH3 

c 6 h 4 i*7x^u>S, xiti&m. mm. £fc(*a^St) 

H H CH 3 CH 3 

X— C— (CH 2 ) n -C X X— C— (CH 2 ) n -C X 

CO z R C0 2 R C0 2 R C0 2 R 

H H CH3 CH3 

I I I I 
X-C— (CH 2 ) n -C X X-C— (CH 2 ) n -C X 

COR COR COR COR 

ntto~2oM, xtei&fg, mm. ttlZBOm) 

CH 3 CH 3 

X-CH 2 -C-CH 2 -X X-CH-C— CH-X X~C C— C— X 

II I II I I II I , 

O CH 3 O CH 3 CH 3 O CH 3 

CsH 5 C 6 H 5 
I I 
X-CH-(CH 2 ) n -CH-X 

(sCtU Xl*i&*, mm. Sfcl*3^ n(*0~2 O<Z)^j0 



5 



WO 2005/071015 



21 
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o o 

II II 

X— CH 2 -C-0-(CH 2 ) n -0— C— CH 2 -X 



CH 3 O O CH 3 

I II II I 

X— CH-C-0-(CH 2 ) n -0— C— CH— X 



CH 3 O 

I ' " 



O CH 3 



X— C C-0-(CH 2 ) n O— C— C X 

I I 
CH3 CH 3 



X CHo C C CHo X 

II II 

o o 

CH 3 CH 3 

x— c — c — c — c — X 

I II II I 

CH 3 O O CH 3 
O 



CHk CH3 

I I 

X— CH— C C — CH— X 

II II 

o o 



o 

II 



o,m,p- x _ CH2 _ c _ 0 -c 6 H 4 -0— C— CH 2 -X 



CH 3 O 

I " 



O CH 3 



o.m.p- x _ CH _ c _o-c 6 H 4 -0— C— CH— X 



O CH 3 



CH 3 O 

i ii n i 

o.m.p- X — C C— O— C 6 H 4 — O— C— C- 



X 



CH 3 

o,m,p- x — S0 2 -C 6 H 4 -S0 2 -X 



CHc 



m^i^fc-h(D^'r-<xmmKm^^ t&x%% 0 
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m&mmt vxm^hfri%s&&mm*t ^xnm^m&^ti^^. l 
■&m^w-^w-xibz> 0 mz-&~£v\ f ^->ib(Dbvx^ om^m, lm^m, 2m<D?v 

mmfc, 1, lo-yxtyboyy^cii^ 7h7^f/nfi/^ 

b^^t?^ LV^ISfe^-^. N, N, N' , N" , N" -^y^^Wxf i/y h 

yr^ ytfeSo 2 #£>m>fb/i^~ h y ^ h y ^-/i^;*^ ^ 

(RuCl 2 (PPh 3 ) 3 ) urM-efe^o /l^-^-Mbi^Sr 

15 mmt vxm^zm&iz, ^'mtmtvxr/^^^^^T^^^-yKm^mn^ 

fl%> 0 Mfc. 2m(DWi<D^^ V V 7 x-=-;V*fc^7 ^ -y&fc (F e C 1 2 (PPh 3 ) 
2 ) „ 2fa<D~f?fr;V(D}fX> V y 7 ;V J isffefc (N i C 1 2 (P P h 3 ) 

2 ) . RXfi^ 2m(D=-^^r;v(D\f^Y])zff-;v^^y^iymW- (N i B r 2 (PB 

u a ) 2 ) i&ut vxmmxhZo 

25 t - 7~f ^7;V3 - 7t f^MJ/K 

tr^n b y /k *<^s~ v v >vm<o=- v y ^si^^vk ^mrff-jvm 
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&tb<fl 5 0 — 1 5 0°CT?feS o 

5 M^^7^^/^^^^^fcR#OiSm^«, 0H*.WT. Cu (I) SrftfelifcUT 
fflv«OCu (II') t-*J-U ifi^b^O— ^^^^^M^JSrf^ffi 

fc 6 (Macromolecules 1999, 32, 2872 #JR0 0 

io dKffitt^y^s©*) 

<s i^ftt<fil. im&L±4. OUT, £ fc£f £ U < 1 . 2i@^_h3. 
5^Ti?fe6o 
15 y /^<£>#B) 

tf-Ct> (^) y /WRfi-£#&»3if S^Sctt, W3- 1 4 0 6 8^i 

# N ^i¥4- 5 5 4 4 4 #M¥6 - 2 1 1 9 2 2#4StfltttSfc:&M*£;h/ 



WO 2005/071015 PCT/JP2005/000803 

24 

*»Wd*3it5 tf ( I ) o^ffittv P ;H i ti, ( 6 ) ; 

.5 -[Si (R 10 ) b (Y) 2 _ b O] r Si (R 11 ) 3 -a (Y) . (6) 

©7!)^S, ilS7~2 0©77/^/H, (R' ) 3 SiO- (R' 

te^Htifcl ~ 2 0 © 1 tiff (D&kfcTkm&'VfooX. 3m<DR' 

10 »R n ^2i«±Wl.i#, JttLfcttPI-— C*>oTt>J:< N ftftotV^tj 
£v\ Ytt*HUE*^tH:*n^c5Hf#a6«r^b. Y3* 2 ^£*_L#£-r5 t # -tttfc 

«fc < „ HftotV^tJ:V> fl attl, 2, ^7cte3 3r. ^fc, 
bf*0, 1, tifcfe2&7jkiT 0 lliO~l 9©IIt^5o fcfcU a+lb^ 

15 x*m&tiz>m&hi?btiz>o 

^^Mfcx^TkstK^ 1 mow in^t i~3 m^mm-vffi&irz z. £ 

(a+2b) «il~5iOiB^U\ JPTK^tt*^**** 5 * 

i3&S0*LV^ t<K^ — jtts* (7) 
-S i (R 11 ) 3 -a (Y) . (7) 
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■fifc, atf*3fi©t><Z> h^til) «2fi©%0 (MfctftM 

fc. 21®<D%<7) (M%.t£i?* b^S^IES) i3fl©t© («'x.ffb^ h^ri/ 
WfiiK) ^fffflLTt)J;V\ 

10 ^tLKHS^^^Sfe^-CttJ&V^o 

SKflMfeS' y ^mtt'pti: < t h 1 Wt5 ^-/^fi^fr ( I ) <£>^2f?££ b 

-era:. 

15 (b) 7k@i*£r^&< t % l^w-r^tf^/v^m^fc— ft^^K$&m'\^>y 

20 (E) H^'l40^V^^-^M3^V^§r^^< lie^i-5tf^/V^Jt^ 

25 T?f4)&V\ 

(A- a) ^v^^M-a^J; 19 ^!lx.^TIBO 
— jt£5£ (8) Riat&rf fctbS J: 5 ft— ^4>fcM^'l4^T>i/^^^^m^'t4(0'fg; 
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H 2 C = C (R 14 ) -R 15 -R 16 -C (R 1 7 ) = CH 2 (8) 

(sSfU R^ttTkSR^fctt^^/V'aESr^U R 15 te-C (O) 0- N ^fctto -, 
m-, p-^a^V^SSr^U R 1 8 tell:^*^ *fcriK**Cl~2 0©2|I6 

.5 fc^pit^l ~2 0 ^it 6 ~ 2 0 ©7 y ^;H^fc(i^it 7 

— 20 (DX^/I^/VS^r^i - ) 

(A-b) V tfz/j?? i?jjAsm&\ZLj: 9 ^^/^m&fc%:&f&1rz>mfc. 
1, 7 —Or? 1, 9 -T^v^Wji^GQ £ 5 &fi-6H4<£>{&^TA' 

15 (A-c) R}^m(Dm^^m-^^^>^^^^^< thim^ir^^^/^ 

5 *7;^^^S^tf5#i(r>f MS^^Jg^ ttAP It 

(A-d) S^'l4^i®v^^-^n^^^§r^^< £ 1> 
= ^ ^ $ *T ? is & Sm-t" 6 

M + C- (R 18 ) (R 1 9 ) -R 20 -C (R 1 7 ) =CH 2 (9) 

l~l 0 co 2 {ffico^raS^ U 1 ili^_hcorc— ^/Hj£^£r^A^v^T % J; v\ 

R'\ R 19 0*^^5I*^ b-Cte, -CO z R N -C (O) R*3J:TJ?-CN© 
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(A-e) SStt©I^^i-^nyy^^^< fbim^tfrZ}?-/^ 

(A-f ) SStt©ftV«-/Nn^>^^>^< £ t> tr^/i^ 
fi-^frfc:. ^^.rar— iKa* (io) fcsv^s (11) ^£1x5 J; 5 tZTAo>r~fl> 

H 2 C = C ( R 1 7 ) -R 21 -0"M + (10) 

(sstu r 1 7 n M + fi±ta^iRic 0 R 21 aMi~2o©2t©fistii 

15 H 2 C = C (R 17 ) -R 22 -C (O) O^M + (1 1) 

(sfctK R 17 . M + f4_h|H^|WICo R 22 J«^3&1^ ^fc{^^l~2 0©2 

mm t -r & m^&W} ? ^m&fe&mif h ti z> & ^ ti £> i^mfe £ ti z> *> it-era 

~£tLT;vtr^;vm?£'pt£< t h 1 m^iTZ> \?=-/^m& fates 7kWiM%:'J»ts:< 
(A- g) thy K©i 5 ftiM&rfisJl;*^ Ift7U;v©J: 5 
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(A-h) ry;w h*$(DTA'tr—A'&£^r'C y^r*— hlt-fr®) 

(A-i) (^^) 7^y;H^ny K©J;5^T/v^^Htf^P^> 

5 (A- j ) V ©7;v^=;H^f^;v#yf lrlMl©#eTf-S 

#3193 -CiS (A- a) (A-b) ©J; ^ /j:7;^^/H^iAt5^^n 

M^t5it^u\ ffiOIW^J: ?)^-eS>5^^fe (A-b) <Djrm& 
10 £b&-£?3;LV\ 

15 /ktt£-t-5££ (M^ft^^/Kg^fe) fc«fct>#5. 5fci»fcKJi&tt©i*?v^ 

f&ljfip^ «fc VmMr-V&Z&frb (A-f) feJJl^bV^ 

— iRsS (12) X«^isfrZ>4k&mm^&tiZo 

20 H- [Si (R 1 °) „ (Y) 2 _ b O] t -Si (R 11 ) 3 _ a (Y) a (12) 

R 10 N R xl te, v^-f^b^^m^ci ~2 0©7/l'^;H, £SijS&6~2 0 
©7y^X, M7~2 0©T7/V«, Jsfcte (R' ) 3 SiO- (R' 
~2 0 © liiC^ttiStfcot, 3fla^R' feffi—'VfooX'h =fc 

<fcv\, Ytt7KBU£*/t«:in*5W!Ptt3!iSr^u; Y^ 2^^_h#^-T6 £ £^*l£> 
nm— tfeott J; < . M&oTV^T& £V\ attl, "2, -^fc}*3 Sr. ^fc N 
bttO, 1, */ttt2^-f 0 lttO~ 1 9 <DmWC?$>Z> 0 fcfcU a+lb^ 
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^tukfc Kov'yW^o^T^, m^—ffc^ (13) 
H-S i (R 11 ) 3 _ a (Y) . (1 3) 

10 S^-^t^^ ^#t#:. 6& (0) -i^tf-zi^ b9^f^o^fy»#:iJ 
WfetbSo 6^W^©«©0iJiUtl4, RhCl (PPh 3 ) 3 > Rh 
C 1 3, RuCl 3 , I r C 1 3 , FeCl 3 , A 1 C 1 3 , PdCl 2 -H 2 0, N 

i c 1 2 , t i c 1 4 m&mfbnz>o 
(b) *3j;t^ (A-g) ~ (a— j ) <D^m^B^^m.^^< t h im 

(B-a) >9 tf^/^fi^^r^-rs^}-. M^«T1B<7) 

— ^ (14) fettS J; 5 ^— ^^^fi^tt^T/K^^/vS^zKmS^ 

20 H 2 C = C (R 14 ) -R 15 -R 16 -OH (14) 
(5£4\ R 14 , R 15 . R 16 «_bflB^lHlD) 

(B-b) y tr ^^^/vfii^J; 9 tf^/^fi^^^^^.^^. 
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(B-c) Mx.«#Pfl 2 F5-2 6 2 8 0 8 fc^c $ frSyfcSfeS^Tstf V ^ 

5 (B-d) W%.t£Wm¥>6- 2 3 9 9 1 2. #M^8-2 8 3 3 1 Ofc^&fb 

(B- e) 09*.Wr<ftW3F6- 116 3 1 2fc^&*L5 <t 5 &T/l"=t — /ME*raI 
10 (B-f) «|i(»FI¥4-l 3 2 7 0 6^ra$tl5J;5^t\ SJfc 

(B- g ) ^tto^v^m-^^^^-^§r^^< tt)iitn^^ 

15 m&mz. — jR^C (15) fcajfctf fetus «fc 5**fife3£*^ri-S*^b^/w^=^- 

M + C- (R 1 8 ) (R 1 9 ) -R 20 -OH (15) 
(5fc^ R 1S , R 19 . R 2( \ JS-LaB^IHC) 
R 18 , R^Wt^iSibtti, -C0 2 R. -C (O) R*3 £t>*-CN<Z> 
20 *3tS:^r-r 5 1> ©5^4*^0* 

(B-h) SJfct£©ia^\K§lf-^n^>'^^&*l>&< fcfc HW-f-str^/i'jR 

25 (B-i) ^tt<D^V^^-^ny>'^^^< 1 1> HB^S tf~/l"^ 

fi-£H£Ki. (16) (17) £ 5 J&TKBfeSSr^T 
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HO-R 21 -0"M + (16) 

R 21 *5J:TJ«M + »tir|B^I^C) 
HO-R 22 -C (O) 0~M + (17) 
• (5£f, R 22 *5 j;t^M + «HufB^IW)C) 

5 (B — j ) V \fi'jr s ?&#/i'm&\zL2: V ^~su^m&fc&&f$,irZ>mfc, m& 

^© J; 5 mk&mt bT{»&-P£/££^ftV^ — ^ (18) {^£^5^ 
10 1§M^3^f£>;fr5o 

H 2 C = C (R 1 4 ) -R 21 -OH (18) 

OS*. R 14 ^'J:t^R 21 «±azBUfc%(Di:l^«^fo^ 0 ) 
. _blB— ^ (18) te^£*L 5 UTte^KiRfc^Sftftv^ A^&m 

*«Slfli (B-a) ~ (B-e) (B-j) ©ip^MMiAtS 

~A>nkm&fc&&&'r& zt$m& uv\, mu«^ «t u^-efes^^^ (b - b) 

S©^*bv>„ M«i^J:>?**"C*)5^6> (B-i) k U 
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y -4 y*/T~r— y-fvL tvi^^wv^ v^^^vy, y-^y^T 
.5 (o (D^fe-ejiv^— ^^^m^'\^(DT/u^r^/umtmm^v /^m^w 
tib— ^ (19) -v^-rh^mf htiz> 0 

H 2 C = C (R 1 4 ) -R 15 -R 23 - [S i (R 10 ) b (Y) 2 _ b O] a -S i (R 
10 X1 ) 3 -a (Y) . (1 9) 

(5£tK R 10 . R 1X > R 14 . R 15 . Y. a, b\ n*_b|S(C|^|C 0 R 23 ^, U 

ty^MoMiiltfi-^ (2 0) ^i-fe^^tf fcft5„ 

M+c - (R 18) ( R 19) _ R 24_ C (H) ( R 25) -CH 2 - [S 1 (R 1 °) b 

(Y) 2 _ b O] i (R 11 ) 3 -a (Y) a (20) 

25 (5£tK R 10 s R x \ R 18 . R 1£ \ Y. a N b, K ^HUlHfclUC. R 24 teitt 

•wrt><};v\ R 25 te7Kl^ £fcrajfc*Bci ~ 1 0 ©7;v^S^ ^*#:6~i 

0©T!J- /vmiZtcfelMmWt7 ~1 0<DT9^^/^^^ir o tfcU a+lb 
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R 18 , R 19 (Dm^mB\&t UTJi. -C0 2 R, -C (O) R*5j:tJ?-CN© 

<<mmmk'\&mK an tov^>> 

s^i&f&s&^ste^fc-c&So (i i) £T»-r3^ 

5) WttSo ^K^*3»t5K^^b^S (II) i*> 

15 y/v-^fi-a^ a— i, 2-atfy;/*^>\ i, 

#fi-a-#:o#5g^'14^ (vu^yMtt, #V/i^^»&£f) &^JM£M 
20 JLlE^v^^fi^#:<Z>JM£$l£ UTS, 7fii?^>* ^ tinr/w^ -ry 
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mmmfc&mn an tr— /v^a-g^ ( i ) i o osmb^ut o . 

01-3 0fi*§[5»-r^(^^^^bV^ o 0. 0 lfi*§|5*^-t?«^m^/J^ < > 

<bTI1£i]> 

io *^pjo^'i4ia^^«. rtm^m^ (iii) &m-e>irz>(DmT^ w\ 

20 7/i^^ i^y ^ !) ; M)^v^*^7x-f, hVy^^fr 

/Ky - ^vio^v:^©*? y ^vMg ; jjfy/^v'xy, ^y 
/KP^77f vy, 7^^xy-T^Uo=MJ/K *y^uB^VJ/';a#fl5 

25 ^nir^^/Hg ; Jjfy ^^i/^^y a— tff y :/u fc° y a— /K tK y 

. h7^f-^y^y =t— /^c^/Ky ^vi^y rtLfc^y v-jv-^ 
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ss ; tr^f^sk t&viswl^ z7?/um^(D 2^.^mt^^ui^ 

^!J3-;K ^sfl^y^ya-^ Mlaf ^ntfV^^y 
ftj&^fcgcspi&^jls 0 0-1 5 0 0 0 (Dfi^f^l?fe§S^^I»Jf*, 8s 

BJfttt % m^uir % m& *5 v > r &IKe> #tf •£ ft tc: «fc 

15 ^IB-e^^WM^J^^W^*^. 500-15000 fcflBttbfctfS, 0 

iL<«8 0 0~1 0 0 0 0 T?&> 0 . J; D 0* L<ttl 0 0 0~8 0 0 0 t'fe^o 

I. 

^M^tffi-e^5o \?=-/u%km&fc(D^-vh t ? v &&&&&&& 
ti< y /^m&msz e>^*uv\n©r^ y /^m-^f*©^^^, 

25 -g-jfe (USP4414370, #|§i§H§ 5 9- 6 2 0*7, 5-5 8 0 0 5. 

Wl-3 1 3 5 2 2, USP5010166) KXftM£tlZ1tlib&26m<0 
glftfciteJ; UV\, ^OMi UT^^RS^^tb^V^^^gg^ 

RUFON UP-1 0 0 0, UP-1020. UP — 1 1 1 0 v> 3 ^ V 
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^/KP^— (m IJDX-PIOOO, JDX-P1010. JDX-P10 
/v^uis^kM'ExW- (III) (£*T. #!Jt^^7/^v^l^ (ill) 

£&V^5) #^BH4 5-3 6 3 1 9t, #<&Bg 4 6- 1 2 1 5 4f % #^Bg 

10 49-32673 -*§\#!Pg 50-156599 -^-.#^Hg 51-73561 

mmm 5 4-6 0 9 6^ mmm 55-82123-^, #^bs 55-12362 

0 -^ N #HflBg5 5 -125121 #ISBS5 5- 1 3 1 0 2 2f, #MBg 5 5 
- 1 3 5 1 3 5#.#^BBS5 5 - 1 3 7 1 2 9 -£-©#4k#ft £ffc:1B^£ frTV^o ' 

#yt^^T;v^v^SM (ill) <D&*m\fc. *K«Jfc— JK^;: 

15 -R 26 -0- 

HlJltt-t©^^^** 3 Xfi4 0«iST*fe5t l^) -e^ 

§tb5i»3EU^'(itd^>&*t>©^0*bV\ R 26 (^A#:#!li: Lttt, -CH (C 
H 3 ) -CH 2 -, -CH (C 2 H 5 ) -CH 2 - N -C (CH,) 2 -CH 2 - x - 
20 CH 2 CH 2 CH 2 CH 2 -/ t e^^[ff ) tl5„ V ttl/TA'* V^fi^flc (I 
II) (Dfr^mfeimtctfvWte^i&frbfZ'iX^X-b J^u 2@^_hCD^ 

ftS^R^&a-Ss&lfettttSr^-e^S^^fex -CH (CH,) -CH 2 - 

25 tfV **i/T7V3cV>l/%km&fc (III) tti^fcoT%^!R-Cfco 

8*»Wl£UV\ 1. U< s 1. 6 J^T^ L< % 1: 
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5ra^fcWtL<, 1. 4«T^#(-0^U<, 1. 3^T^S%^^U 

0 fi*$|S^*J- U5-8 0 0 fiS^P, Kiil0~6 0 0 $ b » 

10 mb&<ft«9. 8 0 0119^1^5 

<<mM'\^>V ;H?: / >*< i 1> 1 y tf-^^TA"^ u>>m&fc( I V) 

>> 

(IV) (mT, ^-^-S/T/Vdr l/^^m^f* ( I V) i^V^5) _bfET5T 

is mmmft din t^^>^t?m^u-c#e>tb5o 

-R 26 -0- 

20 ^5ilb»^i5t>©W^lV\ R 26 ©WJiLtlt -CH (C 
H 3 ) -CH 2 -, -CH (C 2 H 5 ) -CH 2 -. -C (CH 3 ) 2 -CH 2 -. - 
CH 2 CH 2 CH 2 CH 2 -/fe^»ffeil5o *° V ^T^-^T/V^ UZ/%km&fa ( I 

in <Dft^mfeimtdtf<DmMvmtifabf£<>x^x-b «tv>u 2®^_h©^ 

25 -CH (CH 3 ) ~CH 2 - 

/^U ^-dr^T/^^l/^^m^i* (IV) te. mMVtX&^XhfttfiikXh'oX 
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-CH (CH 3 ) -CH^O-tS^iiatlbW^^ts 01 

tiaoT^iL5 5»tt^^V'S«> t^/v^m^ (i) fcKEtofc©** 

{£M-e#. (2 1) ; 

- [S i (R 1 °) b (Y) 2 _ b O] i-S i (R 11 ) 3 -a (Y) . (2 1) 
{5£tK R 10 , R 11 ^ V^tL^*ifcl~2,0<DT/I-'3vvK. »6~2 0 
10 ©7y-;Vl, ^if 7~2 0©77/VW (R' ) 3 SiO- (R' 

r*^*8cl ~2 0 l«<D^{ti7K^S"efcoT, 3j@£>R' }W-t*fcotU 

15 lilS|-T'ifeottJ;<, MftoTV^fbiV^ afil, 2, *fc^3^r, 

bteO, 1, *fett2S:^-r„ ltt0~19©t|tl)5o fcfcU a+lb^ 

anxK^ftifcS^RStt. l mum- l ~ 3 m<o%!M-&fe&i- & - t 

25 (a+Sb) ttl~5fi©*KfflaS#3:UV\, Mfc&m&m j $ , frWt£i&$& 
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tmj^^\ t<\z.^ —rtgsS; (22) 

-S i (R 1 1 ) 3 - a (Y) . (2 2) 

■ (5£fJ\ R 1 x > Y N a ^huIB^HICo ) xm^n^m^v A3^W 

Sfc. a^3i0t© (iiii by ^ h3^>tf£X) fi2l@?>t><£> (Mitfv?^ 
h=¥S/WfBK) J: y> %MstttfS-¥-v^ flfjg^j^^^te (#tF#) fell 

^ N 2f@<D%<£> (M^tfcfv^ h^r^Wf^) £3l@<£>%<£> (Mitf h V * h^-iy 

io irtes) &i#mvxh£^\ 

<£>^ £ «9£?l£ UV\> « ^^r^T/^ UZ/^km&W- (IV) 1 ^^^tb^ 

^tt^y/^s^^y ^-^i/T^^i/^ji^ (iv) o^iicD^^# 

20 (iv) m^(D^mnmm^<^^tc^^ mm, mwux\ mw&&&^ 

*?y 3r*rlsT;v* ui/^km&W- (IV) (Dm^ft^-M. (Mn) irUTte#(<: 
im)££*vf\ — 5 0 0 — 1 0 0, 0 0 0 <Z>f5ffl-efcfrU^<3;V^ 

fc(D%km^mk^<D^^&(D&frb^ 2, 0 0 0 — 6 0, 0 o o ©fSBtfWt; 
25 b<, 5, 000 — 30, 0 0 0 ©fgffl^J; ?) 0£ bV\ f^^o^mm ^V^T, 
^y ^-^^T/Vdr 1/^11^ (IV) 

y-yj- (gpc) fA^J: ^/Ky ^^-^^m^^^feffi-efe^o ^fcf^tt^ 

M^<^#U^|I^£>, ^fi^ (Mw/Mn) te/h£V^<£>^i!l£ u< > 
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^ffife^V /vS^^-r^^y Hr^r^TJV^r l^^fi^fle (IV) tt, Wfg*^ 

—tf-Vfi-^SO 4\ Lfcil^g^©(5!5\ # WHS 6 1 

- 1 9 7 6 3 1 #4*«U #H3BH 61-215622 -JI^ISU #MHH 6 1-215 
6 2 3#^#*3J;t5^ISBS6 1 - 2 1 8 6 3 2 #4M*4£K:0!l2i* * fr5 tff/I^ -f y 
^/T/V5#tft«J^ #^BS4 6 -2 7 2 5 0 4§^#2fct**5f4fcBH 5 9 - 1 5 3 3 
10 6^#^^M^^tb§m^«^TWblt#:M^. 0-273512 

§ ft 5 ^ y 7 * x 7 r ^ £> ft 5 ftMSS: JB v > tc^mm £ 9 # 

(g) ^.m^mm, ^aK^^s. ^vN^y^r^— ha£^E©wna£ (sat\ 

25 LtEiSttlr^ttM (£*Ts Z' W^^V^5) S.^ffitt^y^SSr^i- 
§ fb£^ £r K £ * , fi^ffcfeiffi V y ;H £r 5£ 5 , 

Z' WIBSXtJ«*«ttvy/v3£S:^ri-5^^3)ffl2^«rfc tt te#K:lte£ft1\ 
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N- (J3 — T$ J — y -7$ S^xi fcW^ >\ y — 

5 71s. 2- (3, 4 —^tf^risi/? n^^-^/U) rc^/k b y ^ h if 

iy^iy^^fDm.mm^'^^^^^w. ; y — fy^7^-f/p tvv b y ^ b^>- 

10 y y i/T*— h:/n fcV^^^/Vv 5 ^ h v Wj; if tfW V ^T^ 

b * s/ */ ? v if <£> ^ ^ K n =y ism if 2 s # «f £> 3 0 
£*_h &&&*R]&im*tfy\z.mttJ&i>b, (F) <£>2f£fe, Xtt, 

(G) w^ft© 5 t>« tMS^tt 5 # D t^^7;v^f ^1 t , -r 

jKPt^^Mv^l^ (iv) ©^JBfif*. tf^/v^fi-B^ (i) i 

0 OfiMBKifcl-LTx 0~1 0 0 0tillil©(6i^4 U< , ^M0~4 0 
0M*&©<&H##*uv\, ^pt^^^v^t^ (iv) iSioliA 

«««ttV!) (V) >> 

>vn.&^<D?*j%>vn&mz.&y)ntbfiit.n&fe (v) 



WO 2005/071015 



PCT/JP2005/000803 



(v) am *flH4^y/vx«r^rbyt (^^) 

V ;v|I7;v^/h^t/>IS^M^ (a) ©^gCteu (I I 

i) (iv) sswiioftjs^^ mmm- (-n ^mm 

r©I^#:(u^it5¥iWftfc5^itl~ 2 0 ©7;H;H§rtt5 7 
■7vMMftf3\ —ffit^ (2 3) : 



(^cf 3 R 2 6 teTkmrnttfttZ* 7-j>i>&, R 2 7 l~20 ©7;v^;Hlr/T 

tfHB—jR5£ (2 3) cdr 27 ^ Ltft, M&fcJ^^vi^ T'PtVH, 
20 n-T'f/VS, t -^f/VS, 2 — a^/W^V/HK / — 7 t7 V 

MJf^vS, -fef;H, xf7!J;^ tr 7 x-A'S* fcD^^^: 1 ~ 2 0 © 



15 
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/vgfe n - :/^vk t ^ y /nfe^r y t - -f^-As^ T 9 V ;vWt n 
.5 p /vfift h y r ^ y ^ y ^ r ^ y /i^-tr^/K t ? y /us* ^ 

^ ^ ^ y ,wgfc n - y ^/K 7 * 9 y /Hfe-Y V ^ * * y /^Bfc t - 

10 ^ 9 9 y /V^n -^dp-WK * 9 9 y /l^-^^vK ^ P/Vgfe2— ;c?vw^ 

=*ev/K ^ ^ ^ y — > * 9 y /^sfe-7*^^H ^ ^ ? y 
^ * 9 y /vBi9> y /k * $ # y /m n y t^/k ^ ^ ? y ^gfe $ y ^ 
p/vgHr^/K ^^D/^fry/K * * ^ y ^ y 

Knsq^-fsr^ y /^r/i/=¥/^^^/^^-*f*Wi^<fc^v^fc«7« ^ ^ y ^Bfe 

20 fc55£ U (a) fcttT^ P ;v|r;v^;vxxf;v#iPt 

y ;^f©7^ y /hi ; y /kt$ t>\ ^^^y/^r^b\ n-^^h— ^7 

25 y ^!Ji/^^!)Wb^Oi^I, ^xf;i/7^/xf;P7 

;kf©T^; /S^t?^*#: ; ^y ^>>xf i^y7^V K *KP ^^v^ 



WO 2005/071015 PCT/JP2005/000803 

44 

10 t^^M5 0 0~1 0 0, 0 0 0 <Dh<D&®im ~^-mX~&Z> 0 ^mW<D ( a) 

5, 0 0 0 Sl±.& X X) LV\ 
m-^f* ( a ) J* N mm $ fife ifiaot#5iJ:'m5„ 

rm&M^Mm&mMs mmtez&uaz-x 5 o ~ i 5 o°cxm&&-&% ^tiz-xv 

20 ;V/<—3r^4 K&£\ mm&Wjffl&Mk ITS, n - Kt^/W /K£ ^ 

25 »\ (h) mm&mnt l tigittv' y /n^ttt 5 ^ / ^ y ©sst, 
;v^mf$%m&&&xftttmzmm&i'V ( i ) oS«i# 
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5) &G-tZ>fc&® (fctx-ttVy^^Mt-S i (och 3 ) 3 g£r^rt- 
tt^fP^t^tti/y ;H^ft5ft^?r7^ jJ/kMT^^/^^^/v^ 

(H) fB«6<D5£01£S)^J b ttftlt y ^ ^ 

15 ( I ) fBfOAl^ £X?A' m<DMb tttt, a^^K^lfi^^^feS^ 

*-hM&folfZ>^t&-V%Z> 0 1Z±%\(D—MbVX, #MBg5 4- 3 6 3 9 5 
fM^tH^ 01-272654 Wm^f 02-214759 ^fR^ 

wa«c$tbTv^§ £ 5 ^ ASiuta7y;H, a' mbi^xuTkm^v^ 

20 (H-S i)^fe(f5^t^t^5oiOt^VI I Ill^l©i¥6Tl:\ 
^ (24) : 

CH 2 = C (R 26 ) COOR 28 [Si (R 29 ) 2 _ b (Y) b O] ,Si (R 29 ) 3 
25 _ a Y a 

(24) 

^m, r 2 9 r^mm^^mwn i~2o ©ii^ u < 1 ffi©^" 
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istfci* h y t/^v^n^^^itmsi^to y, a, b, mm 
ta t m Co ) 

JK^G (25) 

CH 2 = C (R 2 6 ) - [S i (R 29 ) 2 _ b (Y) b O] ,S i (R 2 9 ) 3 - a Y a 
5 (25) 

(5£t£R 29 , R 2 6 , Y, a, b, 1 tefuflE £ IH Co ) 

y — ^ ^ U n^rv-^n t>^f;Vi?^ b=¥v^:/9>\ y #9 V n^v^/p 

10 iXv^^ y -7^ y ndr^y^n fcW p< h^rv^^. y U P=¥ ^ 

ntVi^^vv^ f>3r^>-9>\ y -T9 y nWn tf/V h V ^ h^^v^^ 

15 (a) i-^&tb&mm'&^v jvmcDmn, i^^^p^<t-him 

fil§K£ (a) lc-£^&jh/3&flM9-^!J >->r*-h^ 1 ~ 3 flKORjS 

fi-a-femj; ^nhtht-M.^ (v) ©^att, *flH4vy^3E^u^«asy 

CT, (V) jOS 3 ~ 3 o omsifp-cfes©^^^ LV^o 

25 <<»*B£fbftMfc (VI) >> 

##WK::fcrt5»^«te#«& (vi) tv-t* mfL^T^/vm^j^m^m. 
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10 fy^ h a^>^7 ^4 Jf© JB/ilc^tt^'f ^S^tt SMf^'f ift^ i © 

20 r.ttb<^^^^j5« (vi) te, WIiUfeJ;<> 2t^fffiut 
t>«tv\, r^MWMi (vi) ©la^ite, \?—/v^n.&Vf (i) loot 

aSR^^LT 0. 1 — 2 0 Mttm£3&S0f: b < . 0. 5-1 Olt^^IW 
&t>, S/tfiS-fbK^j&s+^Kiaiff U3BK *5»^fe5o — MftmttM&tin 

<<58<btt3iafifcW>> 
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(Db-tz> 0 mmum-iat, w*.t£s #y tf^— k t 

10 r^EB/fe^&v^' 

ite $ v > # % jfcf^ffl % urn- 1 m^un e s> s *> © # w & 

25 JM£M£^f 5^ WH4*6&^"f-5#9**mfc UTB I O CLEAN (Sa 
int— Goba i n*±$£) .Active glass (Pilkingto 
nttjft) „ S u n C 1 e a n (P PGffiS) „ ^-f Knf^ h (TOTOftl) „ 
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5 &V\, 

#& ; y^/v-r ^ ^y ^v^r ^ ^ 9 £ y 5: >\ v^^/vr s: >\ / ^ 

20 y^r^A ^w^/^pw$^ ^Di/^r§y, hy^^- 
^y^T^y, pt^-w^ i?7i^r^^y, 2, 4, 6 - h y ^ (^y 
f^r^/^f/v) y^y— /k ^/v^y^. n — y ^/v^/i^ y >\ 2-^^- 

/V- 4 - * ?VW ^ /K 1 , 8 - v?Tif tTS^'n ( 5 , 4 , 0 ) >> 

^-7 (DBU) f©T$^f^ti, fcSVMS^fe^T^ is?kfc&%ii(D$i jv 
25 aff^Sfe^i:©^ ; iiPJc^^y T ^ ^^#^«^^6>#fetb6jS^*^y 75 

;VHJ^m7^ N- (j3 -75; y^^/l/) -y-75/7°n^^^ 
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• ^.tih commit m&xmm vx h x < , 2mu±^mvxhx<, 'mmmfc 
mm (v) tffimvxh&^o z<Dffi&MM<z>m&tt. (i) 

5 1 0 OM^fcfcfb-CO. l~2 0ltSS@gW*L<, 0. 5~10fi»§|5 

io HH4©^fc%&* L< fcv\, 

S (26) 

R 30 c S i (OR 31 ) 4 _ c (2 6) 
(5£^s R 30 *5J:t^R 31 ». *:tl?tim&\^ Ifc^&l ~ 2 0 ©fijfefcSVM*^ 

^^tb^iy^ y—^m^^±^^4m^m^mMvxhm^^\ 

71/^^ h^V^^^x ^7x-^3: M)7x^;M 
20 JR^S (2 6) ^(DR 30 ^, ^it6~2 0©ry-/HT^6t)©^i\ 

- ©^r^^^^-^coia^*^. t*~/i^J^{£ ( i ) i o oM:$Bfc:*tu-co. 

25 0 1~2 0lIH5gS^b< N 0. 1~1 OfiMP*S35»C10*bV^ ^-f^ 
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<mm'\m-$m> 

io ^f/v^ fdrs/^^^^o-f yvr^- Mtt^7^i ; y-T^/^ntf 

N- (0-T 5 y^^O -y-T^y^ntVVhpy N- (0 

-T^7^^/V) -y-7^/7n Wf;^y f^^^7V, N- (0-T 
15 '5; - r -T^ tVV-h JJ 31 h^i/iS 1 ?^, N- 

^ h^>7^, N-7x=^-y-75y^ntVl/MJy h^rS/^7^ N- 
^y^-y-T^yntVvf!)^ h=¥^^7>'> N— fc^/W^^/V— y — 
T^yn Mix b^7^©7^ ;Mf^7^l ; y-^/V^^h 
20 T'ntVwMJy b^^^y, y —tfl'lJ'? h^XJt tVV- h P rc f>3^^7^ y 

y - ^ y ^ f^^p tvw h y x> ^>>i/7 ^ y-^y^ 

K^r^^n fcVl^^/Vv^ b^v'v'^^ 2- (3, 4 -^/K^riXiy^ n^dpv' 
25 /V) sf^hy^ 2- (3, 4 — n-^dp-i^/V) 

xfdrv'v'7y, 0 -^j;V^^c^^-J-;V7 ("2 - * h 3rv^ h 

>>7^ N- (J3 -TJ/V-tf^^^vV) 7^y^^-y-75/7°Plf;Vhy 
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* h **/*/? X/U7$* is*/ 9 i^m i tf^/vbU^ h*c*/*/9>, tr^/vh 

S^fi/ylsm ; y n d^p tT/W b U 7 h *isis? is*£<D/^v ffl/^^l/*? is 
.5 ^;hP^ ( h V * b^rl/l/V A/) << yi/7X h*$<D4 y */T% Is— Yls=7 

i/M^frmfz>^b&x»% % 0 tut* ^thh &m*. u t^m^w-x & z> . r^y^ 

f£i/ y /V/K y N V MtT 5: / P , ^ISfPT ^flifl^ 7 ^ 

/1/7 3: J-^^T/^^JUis^ >\ T S i/V Mki/V =i — i/, i/V /Hb^P 

io *3SMKi^v^s^9^^ y^°y y^Jf*. MS, tr—y^fi-a-fr (i) ioo 

0. 1~2 0Jtt&©*6ffl"TMfeJB£ft5o 0. 5~101 

^w^ N w 0 \ in. ^/i^/v&^<z>«&*K\ ittf. ry y/K ^y^^-^/K 
15 ^y ^ui/^v -fn ifuis^v #~ h&^^^KWf-fflv^m^ 
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10 «s^rf6>ti/5o 

mm&xA'W*. it*tt^y*s ^si^y^ aufc^v-* y asitMstfe 

SiUS) #5 OmVg^ 0-4 0 0m 2 /g, &*L<ttlOO~ 

3 0 0m 2 /ggg©I»*t©^^«lV\ ^-/^^f 

*&a§H4©i«v^y #m?5:»fc|-tf>£ V^femMh LTf*.#fcl»J££*Lfci^ 

^^^©lotfcSB^^IillONip s i l^^s^iffetbSo 
25 WJdt a — A KS/JJ #fcloVvCW\ — ^f&^<£>sp*§tf&1l5 nmHJ:5 0 nmj^T 

H*;^7^, *^*\ fife. ^teM^itf^^Vv—v ft 58 
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jj-^vz/m., ^-^v/^m, ^/vdti/m.* ^u-^v^wt, v^fx^m. 7^yy 
^y^^. ^/^^.f-^^ ^fryy^ ^^^m^ ^w>^^<£>j!g 
Mi, ^tibmmm<D~r v y ^y^^o*^ ^eur. ttihmmm^ 

U^T7V^;v^—T * T /^MiM T^n- /l^^^ XT/Vft^ ^rtl/fe 
3r/W<^i£ ^^/V^^S^ T7V3rJ>Vlr*7# I/^^/V/Jk^-^, y^^^-f^^/V/^^ 

25 i&Tir^^b^h^ 0 
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X T TIB <D £ 5 % <£> ~t 5 n £ tfs T? # S o 

mt5Sfp^i5. #«5££tL&V^ ^{b^OfWSt^ ^ 
*ttiMt#^*'14(D^ij|R:^^#-r?)^^«. Jt*ffi^<Dffi^ 1 . 5m 2 / 
10 g»±5 0m 2 /gKT©t©»L<^ 2m 2 /g»±5 0mVgTO5 
^f^b<, 2. 4m 2 /g«±5 OmVgTOJ: «9 l£ U< ^ 3m 2 /g^ 
±5 0m 2 /g^T^tt«tV\ it^S^l. 5m 2 /g*S©i^lt 

15 &3s N tmmm^mti*. mi^mtvx i is k 510 it?tt^ 

25 ^5±^^fflV^^.^cO»*fi N If-A^fi^f* (1)10 OlM^LT, 

^5±*W^5~5 0 0 0m*$tf<D$SH^JBi-6<^£?;£ U< N 1 0-2 5 0 01 
*tl5<7)f5H-<j^-t-§<D^ 190^ b< N 1 5 — 1 5 0 0fi*§|5(D|5IS■X?^i- 
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»f#t*, mm& t mm&m&<o&w : »R&ft&"ete^ r i 35s *> 5 , 5000 m* 

rat^tt^-f ^ — OftffS^J (CMC) tcl|B^^ttTV>5 J; 5 K:, HD^im 
m^TV 0* L < J2 5 0 0 /t m^T, JCfc^* L<ft2 0 0 ,i m^T^Hilfc 

10 5v^^4^«K©W3|B^^«J**^^fcI^I^^^:^^f6>^^5o Arte, JUfcmasi. Og 

/cm 3 &[TO5f«M^5i^WtL<, JEfcttO. 5 g/c m 3 
• ^TTfe5^^S#:£JlV^::£;W£LV\ 

Z-28, EMERSON&CUMI NGS©MI CRO BALLOON, P 
20 I TTSBURGE CORNINGltDCELAMIC GLASSMODU 
LES, 3 MWkCD GLASS BUBBLES. %/ V ^ £ bTjflfflt^Htt 

C9Q-CEL. i;?#t^yM©E-SPHERES, 7?>f7j'^A' k - 
yiLT, PFAMARKET I NGfiOCEROS PHERE S, FILL I 
TE U. S. Al©FILLITE, 7^5 ^ t LTBHfrlftX^tf) B 

25 W, ^3 / / VV-y i LT Z I R C O AHOHO L L OW ZIRCONI 
UM SPHEES. i LT^lf^S^ 1/^7^7x7, GE 

NERAL TECHNO LOG I E S§SJ# — tf* 7 scT^r^flR^tbTV^So 
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^ & T* # > H&K-f btt © ^/v— v 7 a ^ — /w^/v— ^ % m v^/w— ^ % 

# — KfiOUCARMPHENO LIC MI CROBALLOONS, 
^&3?*S'*A^-l/ k ItEME R S ON & CUM I NGS©ECCOS PHER 

10 ES, g|/VWy^LTEMERSON&CUMING|©ECCOSPHE 
RES VF-O, t7^/WyHTDOW CHEM I CALi©S AR 
AN MICROSPHERES, AKZO NOBELS©x^^^yt;K 
tk^MnMMWkVl^y^ h^r4 ^n^7i7, tfV ^fl/^-yfc LTAR 
CO POLYMERS $*<7)D Y LITE EXPANDABLE POLYS 

15 TYRENE. BASF WYANDOTEg© EXPANDABLE PO 
LYSTYRENE BEADS, SMBM*? 1 — V H 
*M=?AI© S X 8 6 3 (P) TfT|£&;ft/tV^ 0 

aKU 7ntV^D — /i^"T»#fM4*5 «fct5E^*©f^lSH4*rgfc^*t"S*:*H:«!! 

25 ^/k— ^©-Mrawu mz.mfe&tit£^t> % K*=.su^m&fc ( i ) loomAtis 

m^Lt> 04U<ttO. 1 ~ 5 OfifigB, L< teO. l~30a*f|3 

©<6H*cftfflT?# «o - ©*^ s o . i s*iB5fe»T?tt«*te©&*#/h& < 5 o 
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^ ^f;vM)^y^n^;^v / v'7^ r —try ^ K^^^n tr^^vvsM 
10 y/n^/^f^>7>'fo7/^wy7 , o^;^^7^ y -^y k^-> 

^ y - y 7° f 7° n tVV h !) y 'h ^ 7 y-^/VX^h 

20 4b&1Htt£!lttu 4&fcl£fe£ftfcv*#fcr=/WRjr^fl: (i) lOOliWt 

fetter fc#fc5. 
25 <<^97 — /v^^<n^$3K:ov^>> 

^ K cr>^^tt»^#» m « N j^H tzijtS c xmtm ^ife#ct£ £r x. 5 fc ^ ^ 
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(CH 3 ) 3 SiOH. (CH 3 CH 2 ) 3 S i OH, ( C H 3 C H 2 C H 2 ) 3 S i O 
HU (n-Bu) 3 SiOH, (sec-Bu) 3 SiOH, (t-Bu) 3 Si 
OH, (t-Bu) Si (CH 3 ) 2 OH. (C 5 H n ) 3 SiOH. (C 6 H 13 ) 
3 SiOH, (C 6 H 5 ) 3 SiOH. (C 6 H 5 ) 2 Si (CH 3 ) OH. (C 6 H 5 ) 
10 S i (CH 3 ) 2 OH, (C 6 H 5 ) 2 S i (C 2 H 5 ) OH, C 6 H 5 S i (C 2 H 5 ) 
2 OH, C 6 H 5 CH 2 S i (C 2 H 5 ) 2 OH. C 10 H 7 Si (CH 3 ) 2 OH 

(fcf£U ±m^C 6 H 5 lt^=c=- ;vm%, C 10 H 7 f4^-^^/i/S^r^i-o ) 
fO±54 (R" ) 3 S iOH (fcfcL^^R" itm~ * fctej^ft L < ' 
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H 3 C /C H 3 

O O 
H 3 C— Sj Sj -CH 3 

/ O \ 
H 3 C OH 




CH 3 
H 3 C / 

O Si. 



CH, 



H 3 C 
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H 3 C N 0-Si 

H 3 C CH 3 



OH 




CH 3 CH 3 
HO P — Si— 0-Si-CH 3 



\ / 
Si 



O b 



HaC' N o-Si-0-S / i-CH 3 
CH 3 CH 3 



CH, 



H 3 C 



-CH 3 



HaO, / 

Si— O O-Si 

O Si P 
\ / \ / 
^Si— O O— Si-CH 3 
H 3 C \ / 
3 CH 3 OH 



H 3 C, / CH3 HaC \ / CH3 

Si-O^ ^-Si-O^ /C H 3 

O Si Si 
\ / \ / \ 

^Si— O O-Si— O OH 

H3 ° CH 3 H 3 C CH 3 
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CH 3 

H04Si-0-)— R 
I n 
CH 3 




H04si-0-)^-R 




CH 3 CH3 

HO— Si— O-fSi-O-)— R 
I I n 

J? CH = 

H3C~Si-~CH3 

o 

R 



CH 3 

H 3 C-/Si-oV-R 



CH 3 




H 3 C-/Si-0\— R 

i V 



1 



HO-\Si-Oyr-R 




CH 3 

HO-fSi-CH^R 
CH 3 



CH 3 

HO-(Si-<\ /M 




HO-(Si-CH27^-R 
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HO-(Si 



CH 3 



OH, 

Si-CH 2 CH 2 7- 
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T^vMwutt. ni*iEa)Sia„ ) 
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CH 3 
HO-(Si7^CH 3 
CH 3 




HO-fSi-^CHs 



5 ^<z>J: 5&#y 



CH 3 1 



HO-(Si-0 



CH 3 



CH 3 
-0^-Si-CH 3 
CH 3 



CH 3 



CH, 



HO -{Si - O { CH 2 )- O )— Si - CH 3 
v | m n | 

CH 3 CH 3 



(5£4>s m. nftjEO&gfc. ) 



bfe-ffc-a-^^M^-c^So -co 5 feTIB— ^ (2 7) T?**-h/5^4bas» 

10 

(R 32 ) 3 S i OH (2 7) 
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R 3Z fi. =c^-;v^ if^^S, t — /vS^0^u<, 

10 fl*. -LIB— (2 7) t?^$*L5-fb^^0*bv^ Wfctf. #f-PS^^^b-5 
:frtf-ete:ftv^ £3£**-5J:5ft— fSt^ (2 8) ^^frSfti^^fcTieo 

n, o - tf ( hjj y /v) r hr^K. n - (mj^ ^/v->- y /v) 

Pit, N- ( t -^/V^^^/V^y/V) N-^^M)7^tP7th7U\ 

(n, N-^w^y) (n, N-^iw^y) b 

y ^^71^9^ ^-^IM ^ 1, 1, 3, 3—Th?*^Jl'&$' 

9 n- (fy^ ?vw> y /v) -f 5 7K hv * zf-jv-y v /^hv ^/v^- 

v y ^ ^vi^ y /Hbti, 2 — ;c^vw^3f"9- y mj^ y ^ y 

•fe y h y * (by ^^vwp />) ft#i N h y ^B i -^7P^yo h y * ( b 

fe, ^y^xy^y h-/KDrb7 ( h y * ^7V^ y /v) (ch 3 ) 3 si 

25 NHS i (CH 3 ) 3 , (CH 3 ) 3 SiNSi (CH 3 ) 2 , 
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/>-Si(CH 3 ) 3 \ A 9 H 
H 3 C-C sN \=/ N-C-N-<\ /) 

N-Si(CH 3 ) 3 (H 3 C) 3 Si NN 7/ 



H 9 H /^N 
(H 3 C) 3 Si-N-C-N-Si(CH 3 ) 3 (H 3 C) 3 Si-N 



O 

F 3 C-S-0-Si(CH 3 ) 3 
O 

mmjm^mx^ ^mn^m^^^^^^ y—^^*^^^ (ch 8 ) 

3 SiNHSi (CH 3 ) 8 #S#fc0£LV\, 

IB^^^I-TIB— JKS: (2 8) -C^^tb5^^ s 0*UV\ 
. ( (R 3 2 ) 3 S i O) q R 33 ( 2 8 ) 

(5£* N R 32 teJh3£Ufc%<D£|^«^£>5o qteIEf&:£. R 3 3 «^tt7K*^^ 

10 ^^fe— §|5fc6V^^■r0^tt7K* : g^l^V^fcS^^-ro ) 

R 32 f3. tT=./U'3£ % t -^f/Vl, 7rc=./^S^0 * L < „ 

(R 3 2 ) 3 Si^te, 3 jHOR 32 ^^-t^ h y y^/V^P /VX^if# 

fc:#*LV\, q fi£ 1 ~ 5 UV\, 

15 _h|ER 33 (DS5fei^S^I47K^^^#)^ LTJ±#K:|SJ£&*i/&V^ Mx. 

/K n — ^ 7 — /V. 2 — 3^/W^3MJ*y — ^y^;V7^3-;K a^-w 

y^yn-;K 5?ifvy^P 3^ #yxf v-y^y /ntvy^' 
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5 ^^^y/v^. ^w>^. y/— /i^m. y/i/>^L y^^^m, s^!7 
gfe % -^p^. =t^^^. 7^^yi, -^w>-^ ^iti^ y^/i/M. t^v 
yp^m, h v * y v hmmcDX/ptfi/mm •> t^^—t ^f^r^ ^ 

^VVT ^ ^ ^f/VT^y, ^f;V7^y, n-^W^, >f 5: ^^J—JV 
f©75^g;7irh75 F\ -<^X7^ Kf©t7^ Kl/Ii, N, N' - 
10 ^7xr:/^if©Iil ; Tir h^. Tir^/l'Ti? 2, 4— 

-h|B— ^ (2 8) 7?*$H67X^^^i-5^i(-J:!9^^I^l#l©^^ 

fy^ f/v;/ y /i^ n y k^v^ *$->v ( t --f^-tV) v- y /^^ n y 
n ^ fcite £ & % <£> -e (tc tc u r 3 2 te_h3£ u fc % (D t mn~e 5 o ) o 

±1B— jR5£ (2 8) -C^^tbS^^SrA^^^'f-Sfc. ryadei/hy 
N, O-tf* (hP^f;^!)^) rth7U\ N- (hV* 
20 ?vWy/V) TthTU*, tf^ (M)^f;^P^) hP7^tn7th75 
h\ N - ^ f /v- N - MJ ^ f P bp 7;wt n 7-fe b 7 ^ if * h V * 
N- (t-^f/^^f/^y^) N-^;^y7/^n7 
th7 5K, (N, N-^f^T^y) h y ^^VV^^ (N, N-v 5 ^^ 
^7 5/ ) Ml ^ ^ ^^t^ f^S?^9f ^ 1, 1, 3, 3-Th 

25 7^ ^/Wi/^'fy, n- ( h y * y 7i/) >r ^ 7K h y ^ ^7Vi/ y 

7A'3r**&l<'*n''7***-\*, h y ^^7V^y7V7^/dr^K. n-^- 

i7 ^ / ' — 7i^ <7j) h y y ^vvs/ y mvm^ 2 — m^/w^ f- > h y y 
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i/<DhV* ( hV * ^/vz/ y ?v) Mj, ^i/^y^y y—;vcdY])^ (hV* 
— uses, ( (r 34 ) 3 s i o (r 35 o) .) t D-r?*-^£fcas'-e#sJ:5fc 

CH3O (CH 2 CH (CH S ) O) 5 S i (CH a ) 3 x CH 2 =CHCH 
2 (CH 2 CH (CH 3 ) O) 5 S i (CH 3 ) 3 > (CH 8 ) 3 S iO (CH 2 CH (C 
H 3 ) O) 5 S i (CH 3 ) 3 . (CH 3 ) 3 S iO (CH 2 CH (CH 3 ) O) 7 S i . 
(CH 3 ) 3 

Tkmm^, R 36 i«ti ~8 <o 2ffi<Dmt7km&, s. tmEcommx^ us 

1 — 6. sXttt5£t±, Dfi 1 ~6f©fiS) 
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fe§ 0 v-9/-/^^"-fb^». tf^/^fi^ (1)10 OltlPi^LTO. 
1 — 5 Ofiiflk U< f*0 . 3 — 2 0fi*g|5, £ ib ;£ U < » 0 . 5 — 1 

20 M mtiffiitM) femkxm^^x-b £< > 2i«±#fflLt% £v\ 

^^ytttt-^J^ (I) l o oMftfBfcfcJ-L-co." 1-5 0 

L<(iO. 2-25 MA^miJUX^ Z>o 0 . 1 

Xfe^^yH^^-i-ft^WLlt-r, ^fc5 Ofi*f|5i^^x.-CffiV^5 irlB^OD 

25 <SHfc;|£jh£!L ^Jt^ov^-O 
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5 — 2 4 2) mtemM&thfrm*<v-k<D&mfhfri&ft, zth<b\<imfe£tiz>t> 

' mfcffiltmt LTIt m^mfeteZtlft^&Ty***??* PEP-3 6, t 
5 rgafos38. Irgafosl68. IrgafosP-EPQ (j^_hV^ 

10 2, 6 — S? — t — ~zf s f-}\'— 4—7* ^;P7xy— /K 2, 6 —i?— t —-f^-tV— 4 
2, 2' -^^W^tf^. ( 4 xf-;l/- 6 - t - 7*^7 x / N 2, 2' - 

^^■wtr* (4 ^^/u— 6 — t —-f^-As-?*.; — )v) N 4, 4' -y^u^^ 

bT^ ( 3 - ^ f^- 6 - t - 7*f ^7x ; -/I/) . 4, 4' -^-^-hf^ (3—^ 
15 f;v-6-t-^f/V7x;-/i/) , 2, 5-^-t-7'f;WN^ Fn^y^ 
2, S-v'-t-T^WKn^r/y, M) ky^Jj t^- [3 

- (3 — t — "ft* As— 5 —^fAs— 4 t Kndri/7x^) 7°t3 h] x 

1, 6 — ^^Thl/i?*-^- /V— tf^. [3- (3, 5 - $?— t —zfT-As— 4 - t: Kp 
^v^^xvi/) 7°nfc°^-M . 2, 4 - tfX- (n-^^Vl^^) -6- 
20 (4-t Kn^^-3, 5-'7- t -7f/V7-!J — 1, 3, 5-hJJ7^ 
^ sO*?^ y ^ y V [3- (3, 5 -S?— t — -ff-As— 4 - t: 

Kn=3riX7xx;l/) F] % 2, l/^lf^ [3- (3, 

5 - ^7- t -7f ;v- 4 - 1 Kn ^^77 xx;i.) 7nk"t^f] . Urir 9<f*s 
/V— 3 - (3, 5— -5?— t -^^/V-4-t Kndr^7^^/V) 7pW- K 
25 N, N' — ^dfif^ ^W^tf^ (3, 5—7-t-7'f/V-4-t KP^'7-t 
KPiyyf-7 5: F) % 3, 5-^-t-7'f;i^-4-t Ko^7-^7^7t 
^7^-^— S?:r.^vVo:;*^/K 1, 3, 5-M)^'f;V-2, 4, 6 - h V 
X (3, 5 — 7- t -7Y/W- 4-t Kp ^7^) tf^ (3, 
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5 -v?— t — -f^-;V- 4 — fc K n ^ i/^* X * y f ^) ^/Vv^A. 

by;*- (3, 5 - t -/f /i/- 4 - 1 Fo ^y^) -fyv^T^w— 

K 2, [ {^r^^/V^) y^/V] o-^W— /K N, N* -fc* 

[3- (3, 5-y-t-/f/V'-4-fc Kndri/7i=;V) ^Pt°^] fc 
5 K^v^y, hV X (2, 4 t -/f;P7x^;V) 7t^7r^ K 2 - (5 

^^^^71^) ^yyf!)7)/-/K 2— [2-tKndr 

2- (3, 5-^-t-7f/V-2-tFn^7i^) f 
2- ( 3 - t - 7°f ^- 5 - ^ f /W- 2 - t K n ^ y 7 x - 

10 5-^PP^/yMJ7/wK 2- (3, 5-y-t-7f/V-2-t Fn^r 
y7x^/V) -5-^0 0^/^)7/^ 2- (3, 

- 2 - fc Fndfy7x^) -<yy* h y T zZ—Sls^ 2 - (2 ' - fc Fn^y - 5 ' 

71/- 5 - (2H-^y/M)7^- 2-^f;v) -4-tKP^y7x^] 
15 7n t 0 t^^- b - /K U if vy ^ y n (^I^i 3 0 0) £ <z>*t-S*#K tK 
n^^7x3My/M)7/^il^ 2- (3, 5-^-1-^/^-4 
-tKn^^y^V) - 2 - n-7*f;WP y^tf* (1, 2, 2, 6, 6- 
s<^#>L ft*- 4 - tr^U vW „ 2, 4 - t -7*f;V7x- 3 , 5 — 
S?- t -^/V- 4- fc Ka^y^y/x- h^^^tffctbSo 

20 -efl-^.»\ /^?y^ 2 0 0, / ^ 9 >y ^m- i 7 N ;^?y^sp, 

;^?y^SP-N, ;^7y^NS-5 N ;^5y^NS- 6 N /^5y^N 
S-30. ;^7>7^ 3 0 0, /^?y^NS-7, / ^y^DAH (£U^ 
-r^t>^rtff«{b^XmS) . T<r#X?y AO- "3 0, Ty****? AO 
-4 0, 7f* AO- 5 0. Tf-%?*9~7 AO-60, 7f*^^7 

25 AO-6 16, T0^^ AO-6 3 5, 7f*^^7" AO— 6 5 8. T 
7*%*$^ AO-8 0, 77*7^7 AO-15, 7r*^^7" AO-1 
8, 7f*7^7 3 2 8, 77**^^7* A O - 3 7 ' (£4-^1**1/ fcJBWfcX 
H^) N IRGANOX-2 4 5, IRGANOX- 2 5 9, IRGANOX- 
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5 6 5, I RGANOX- 1 0 1 0. I RGANOX- 1 0 2 4. .1 RGANO 
X- 1 0 3 5 . I RGANOX- 1 0 7 6 . I R G AN O X - 1 0 8 1 N IRG 
ANOX-1098, I RGANOX- 1 2 2 2. I RGANOX- 1 3 3 0, 
IRGANOX-1425WL UsJLhVvftbfc • X^^t/VT^ • >T % % /V 
•5 XS) , S urn i 1 i z e r GM, SumilizerGA-80 U^JtV^Tfrb 
t> m^h^M) 3? tfiWyp-V £ 5 A* r *u £> RS J£ $ S % <d -v v \ 

If V 3 2 6. f-^ tf 1/ 3 2 7, tf >- 3 2 9. If 213 (£A_hV>T*L 

10 ft^^tryi 5 7 7t|0j;5)fchPT^^ CHIMASSORB81f© 

15 fSfrV^o 

=t/N^^v?p{ ^/V— 1 - -4-t 2, 

6, 6 -T h9 t^/l'V^V Vl/mm&M, C{6- (1, 1, 3, 3 -T 

3, 5-b!)7^y-2, A-itjA'} {(2, 

2, 6, 6-fh7^f;w-4-t°^y^) } 3 > n, n' -tr* (3 

20 T5/^P W 1/^75^-2, [N-^-N- (1, 2, 

2, 6, 6 — 'O'^^vl'— 4-fc°^y *J/V) 7U] -6-^nn-l, 3, 
5-MJ7^ % /Mft> tT^ (2, 2, 6, 6 -T t^tV- 4 - tf-^ U 
t^^-h, ayN^gfe-tf.x (2, 2, 6, 6-7 i b7^f;l'-4-fc p '<yf^ 

25 i n B n ^Tf X.H f^tfy6 2 2LD, f^tfyi 44, CHI MASS OR 

B 9 4 4LD, CHI MA SSORB11 9 F L , (£U^1*tb^ • ^^v" 
••y^^/VX^) , Tf^/^^T* LA- 5 2; Trf#*?7* LA — 
5 7,79**^^7* LA-6 2,77*^^7* LA-6 7,7f>^^/ L 
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A-6 3 N Tf*^!?/ LA- 6 8. T*?***"? LA- 8 2. T7*%X? 
-f LA- 8 7 (J^_hV^-f s fb^m«'fkX^) % 7 ^ J — 

7VLS-765. / —/V LS-292. ^ / —J>V LS-2626, if- y —>V L 
■S — 1.1 1 4. t;^-/HS- 7 4 4. t/-/VL S-4 4 0 (J^JiV^Ttb^H 

^#L. »«^M^tt^^^jJbi-6i t £Sfe5fc LV\ ^«>Bfcfb 

frfc^* • X^V-y/Vv"^ • >r % ft ^f^r^ffi LT&&V^ 0 

10 <^^'14^W> 

-astute, tf-y =*V— . #Ilfe^v>{*-?:tbfc^^tf«§.^^^#< 

20 /i^b-s^, #?y ^^^/Hg&sv^r^ K^mi^^f £>^3 0 
/v^(Djg^-^sr/i/=r— /Hgo (y^) y ; ^7*/- ^ 
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, ^^^gfeg&^-t-stfy ^--yv#<^ (^) r^y/vm^^Hg; 
5 2Ky << y*sT*— Y&&T*j&8£ktt (^) r^ywM^HSit 

y ^-r gem t^;vg ^ v is-r^^t ^m&myt^ t -r^myt^mmx^ v , 
10 wt^~^mmw-&mftbfoz>o 

4 7^3M 1 7 0W)K. WJ^ffiM^T. 9 3H~. 10 61^^ 117 
15 tttitS-i^ttS, 
^^^^ bV^ 

tf~/«Mi=K£ (1) 1 0 om*fi5^>y-u-co. 0 1-30 
m*fP^ni-5o^0^ uv\ 0.01 fi*^*^-T?figbm^/h$ < . 3 0 

' ls) - ©|a^^{*J; 19 ^#1-6- £ 

\^^tKx^^mm(Dmm^(D^m^^^^M^M.^xm^-r^ti^x ^ 



WO 2005/071015 PCT/JP2005/000803 

73 

mfe&Jtwtifcteft&feM&tizR-BLte. ^Mti, (i) io 

' OfiftlfP^bTO. 1~2 0£*if|S©*BBHT**>Si: fc3&S£P*LV\, 0. Hi 
tt, Slftttiil, *teBfcJh£!U 

^©J:5J&^Pfe©^J^ fc£x.fc£, #4^4-6 9 6 5 9^, 
-108928 # % #HflBg6 3-2 5 4 1 4 9^ #S§Bg6 4- 2 2 9 0 

35#*j\ wii, **©^srffi-a-uT3s#, mm&w t 

20 ©?I^fi#!^f - i ^ 0!l;tfr£ N i^-TxV K©&fc£- 
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-mmMW&zxnt&mtp r^j ^.tr* r°/ oJ ^ ^ti^eti rmmmi &£ti 

rii%J Sr*-f 0 

■5 J »\ ^;W^- ^x-^/ 3 y^p-7h^77^- (GPC) £rJE 

V^l^;Hr3fe*tfct)© (shodex GPC K- 8 0 4 ; BgfP« 
X (8c) Sft) n GPCilitt^nn Srffl v^fc, 
(l^M 1 ) 

10 2L77X3 ft! 8 . 3 9 g (58. 5 mm o 1 ) „ Ti? h — MJ A- 

1 1 2mL£rtt3Z^ tiM!T7 0^3 0 ftmMWtW:WVtz. 0 £*U£ 2, 5 
-^P^T^lf^xf/H 7. 6 g (48. 8mmol) . T^U/VSI:/ 
• f/V2 2 4mL (1. 5 6mol) ^r^JPx.. ^ 7 0 °CTM 5 ^^iDif# L 
fc 0 rili^y ^ ^ f ;Wv?xf MJ 7 ?y (MfyT^^t) 0. 4 

15 lmL (1. 95mmol) Sr^fcTSJ&SrlM&Lfco 51 7 0 °C^»^ 

#«:8fcW\ O^feHfjRWUlT^ y 9 5mL (6. 2 

4 m o 1 )& 1 6 0 ^^ittlf Vtn 0 ft ^(DWZ. f!ir^l.84mL(8. 
8 1mmol) SriiiPb/to KlSM^^fc 3 7 5^Hl f 7-t^i?xy28 
8 m L ( 1 . 9 5 m o 1 ) N hP7^y4. lmL (19. 5 mm o 1 ) »P U> 

20 7 o°c-^Mmmw^mn, Rj&m&frh e 1 5^-»^^#ihbfc 0 k 

#fc„ [i] ©tw^iii2 4oo.o, ^ft^i. 3-e 

25 tiMTs 2 {31_h|5T?#fcfi^-ft:^^^ !) 1. 9 g (0. 

1 2 1 m o 1 ) N DMA c 9 0 0 m L 3r{fc3&2K 10 0 «CT? 1 1 ^W*nHftgt# L 

wnz.rn.mm (2oo g . ttftft^su *3-!7-k7oopel) ^*px.r^m 
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n,mr 1 o o°ci?3WDi»#bfc 0 mmM^mmz-x r> i&feufcsfe, zm<o 

1 L»ffgjgf^tl^#: [2] (6 4 8 g) N ^ hdf^^vi't Kbv5 
V (2 5. 5 m L , 0. 2 0 7 m o 1 ) N Or As Y <?->V ( 7 . 5 4 m L N 0 . 

5 0 6 8 9 m o 1 ) % *5«fctf0 1 , 1 , 3, 3 —T f7^^- 1 , 3 — 

T^^r^/um^VX^e/UitX^ X 1 0- 3 mMib Lfc Q $I£^5r 1 0 0°CX* 2 B# 

1. 9i@-?&ofc 0 
tej&fll 2 ) 

H^fblg— #Pil 3. 40g (23. 7mmo 1) , 7ir M)^4 7mL, 2, 
15 5 - i^n^Tv'tf^^v^^/W . 80g (2 1. 7 mm o 1 ) , T^U^gfe 
■f^-jV 336mL (2. 34mol) N T^U /I'lM ^/V 59mL (0. 63m 
o 1 ) s y;^T7y;V7 7mL (0. 1 9mo 1 ) h V T ^ is 2 . 47 

5mL (11. 8 6mmol) , T"fe h = h U /VI 4 1 m L N 1, 7—Hr#?*J 
^y58mL (0. 4 0mol) % *ffi^^fcK^tt^l*^^ 1 i Ultt UT, T/l" 
20 ^^/^*«tf-/^*m-^#: [3] £r#fc 0 

[3] (2 6 0 g) i??< h^ftfA'K Kp^?^ (8. 4 
6 m L , 68. 6mmol) > ^frvV h ^Ife v 5 ^ (2. 5 0 m L, 22. 9m 

mo i) % *5£xf&&mm&m^x^ *^}-->y/^^^i-5* o y (r^y/vgi 

- n - /f V7^ !) f ;V7^ !) /^^t7 !) ^) &m&ft (/Ky-^— 

25 B) £r#7£ 0 #fetl/fe#fi^©»¥^^*W:2 3 0 0 0, 

3tfeofc 0 *a^#:i^^fc«5 ^mA^ntc^(D^v /v&com^^-N 

(l^J&M 3 ) 
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'mt&&mmm m^^m^^mm) 1 x 1 0- 4 [ e q/tr=/n'] sr^&v 

9 0 °ct? 2 s«£05 IWttv- y /i-s^^r^ y ^^r/^ w^m^te (# 
ft^#H^iTs 1 1 o°c^^n^L-/h h ^5 0 gtf^, y/v^^^-^6 

y nde^PtVM^Vi?^ h^^^9^2 g,3ftJ3fc*fimj4V-5 9 0. 5 g N 

is, 0 0 0 (D^M-a-f* (atfy ^r— D) (D h/i^>i^&#fc 0 
1 ) 

I DP) 6 0m*§|3, *®^««^^^7/^->!7A (S^Xt ($0 ^ : 
6PCCR) 15 0lif|S, 1I»/^7A OMI^/l^^A Ofcfc) 
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